In this note we give a simple proof of a special case of the Polya enumeration theorem , and also a new proof of Burnside's lemma.
I . THE PROBLEM Let G be a finite group acting on a finite set S . Then G also acts on the sets This can, of course, easily be calculated using the P61ya enumeration theorem. Here we will use Burnside's lemma to calculate P(S, G; t) in a very simple way .
THE THEOREM
When a group G acts on a set S , we denote the set of orbits by S /G, and <g) is the subgroup of G generated by g . The number of elements of a finite set T will be denoted by
The proof is simple and uses almost only BURNSIDE'S LEMMA. When afinite group G acts on afinite set S, denote by X(g) the number
(It is probably more correct to call this Cauchy-Frobenius-Burnside's lemma.) The lemma can of course be proved in a completely elementary wa y, but let us give an ' inva ria n ttheoretical' proof here.
PROOF OF THE LEMMA. Let V be a complex vector space with basis S. Then the action of G on S gives an action also on V, so that V is a G-module
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Obviously Vo E V G , the subspace of V consisting of G-invariant elements. 
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This proves the lemma.
PROOF OF THE THEOREM. Let beg) be the number of fixed points of g E G in s». A subset {s., ... , Sk} of S is a fixed point of g if and only if it is a union of orbits of (g) in S. Hence
Il (l + t IOI ) .
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Summing over g proves the theorem, by the lemma.
We will now rewrite the right-hand side in a suggestive way. When A is an n x n matrix with entries ail' we define its permanent to be 
